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closed at the end as a blind pouch, which leads to blowout of
the closed end of the esophagus unless it is done in
conjunction with a loop cervical esophagostomy. Loop cer-
vical esophagostomy often leads to esophageal dysfunction
stricture at the stoma, dysphagia, and aspiration.1 Retrograde
esophageal intubation is another option that will preserve
esophageal length for delayed reconstruction and avoids
the need for a cervical esophagostomy.2 This technique
presented in 2 patients requires an indwelling percutaneous
Ewald tube to establish a controlled esophagocutaneous
fistula. It requires a long-standing percutaneous tube and
allows ongoing contamination of the mediastinum. The
approach we present has the advantage of preserving esoph-
ageal length without the need for a long-standing percutane-
ous tube and avoids ongoing mediastinal contamination.
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Brief Technique ReportsAdjusting the length of artificial polytetrafluoroethylene chordae in
mitral valve repair by a single loop technique
Narain Moorjani, FRCS (C-Th),a Nicola Viola, MD,a Vilius Janusauskas, MD,b and Steven Livesey, FRCS,a
Southampton, United Kingdom, and Vilnius, LithuaniaObtaining the exact length of artificial chordae used in the
surgery of anterior mitral valve prolapse can be difficult. In
this report, a simple, reproducible method of artificial chor-
dae implantation is described using a single loop technique.
SURGICAL TECHNIQUE
A horizontal mattress suture with pledget-supported CV-4
polytetrafluoroethylene (PTFE; Gore-Tex suture; W. L.
Gore & Associates, Inc, Flagstaff, Ariz) is initially placed
through the fibrous thickened part of the appropriate papil-
lary muscle. Both ends of the suture are then passed through
the prolapsing scallop 3 to 5 mm from the free edge of the
leaflet from the ventricular side to the atrial side (Figure 1,
A). The greater distance from the free edge is used when
there is an excessive amount of tissue, as this produces a roll-
ing effect that reduces the leaflet length and the risk of sys-
tolic anterior motion of the mitral valve. One of the suture
ends is then passed through the leaflet edge again from ven-
tricular side to atrial side to produce a single loop (Figure 1,
A). Additional PTFE sutures are implanted as appropriate to
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rior mitral valve leaflets. After sizing of the mitral annulus,
an annuloplasty ring (Physio or Cosgrove, Edwards Life-
sciences, Irvine, Calif) is implanted with interrupted 2–0
Ethibond sutures (Ethicon, Inc, Somerville, NJ). Valve com-
petency is then tested by injecting cold saline into the left
ventricle across the valve (Figure 1, B). With the left ventri-
cle full, the correct height of the neochordae can be easily
adjusted to ensure good leaflet coaptation and demonstrate
areas of regurgitation and residual prolapse (Figure 1, C).
This process is repeated by adjusting the chordal length until
the valve is fully competent (Figure 1,D). Each PTFE suture
is then passed through the leaflet edge once more to reduce
the risk of overtightening the suture when tying, thereby
reducing the chordal height (Figure 1, E). This technique
of using saline distention of the left ventricle allows the chor-
dae to be sized and subsequently tied at as near physiologic
loading conditions as it is possible to recreate in the arrested
heart. Before the left atrium is closed, the mitral valve leaf-
lets are observed to be bulging with appropriate areas of
coaptation and no residual regurgitation or prolapse (Fig-
ure 1, F). Where appropriate, data are presented as mean
 standard error of mean.
RESULTS
Between March 2006 and December 2007, 56 patients
(38 male, 18 female, with a mean age of 61.2  2.1 years)
underwent artificial PTFE chord implantation to treat mitral
valve leaflet prolapse. In patients with bileaflet prolapse
(n ¼ 34), 3.4  0.2 (range, 1–6) PTFE chordae wereardiovascular Surgery c Volume 138, Number 6 1441
Brief Technique ReportsFIGURE 1. A, Pledget-supported CV-4 artificial PTFE chordae are placed through the papillarymuscle and then up through the prolapsing scallops, with one
limb of each suture passed through twice to create a single loop. B, The left ventricle is then distended with cold saline and areas of prolapse and failure of
coaptation identified.C, The height of artificial chordae is then adjusted by sliding the leaflet to the appropriate position.D, The left ventricle is then distended
again to ensure competency of the mitral valve with the absence of regurgitation. E, The second limb of the PTFE suture is then also passed a second time
through the leaflet edge before the sutures are tied, ensuring that the position of the leaflet is not altered during the tying process. F, The final result shows
a competent valve with maximal leaflet apposition.implanted per patient, compared with those with isolated an-
terior (n ¼ 13) and posterior (n ¼ 9) mitral valve leaflet pro-
lapse, in whom 2.6  0.2 (range, 1–4) and 2.1 0.2 (range,
1–3). PTFE chordae were implanted per patient, respec-
tively. All 56 patients had an annuloplasty ring implanted
(Physio, n ¼ 31; Cosgrove, n ¼ 25). The aortic crossclamp
and cardiopulmonary bypass times for patients undergoing
isolated mitral valve repair were 81.6  3.6 and 105.4 
4.4 minutes, respectively. Postoperative echocardiography
showed no or trivial mitral regurgitation in 49 patients and
mild mitral regurgitation in 7 patients. No patients demon-
strated moderate or severe mitral regurgitation. In 2 patients,
the results were not deemed satisfactory by static testing be-
fore coming off cardiopulmonary bypass and the valve was
replaced. There was 1 (1.8%) death in the 30-day postoper-
ative period.
DISCUSSION
Implantation of PTFE sutures in the management of myx-
omatous anterior mitral valve leaflet prolapse has the benefit
of reducing the need for resecting leaflet tissue, thereby in-
creasing the surface area of leaflet coaptation. Both anatomic
techniques1,2 and functional techniques3-5 have been des-
cribed to optimize the measurement of the artificial chordae.1442 The Journal of Thoracic and Cardiovascular SuAdjusting and maintaining the height of these neochordae,
however, can be difficult. If the artificial chordae are left
too short, restricted leaflet motion results, whereas if left
too long, residual prolapse and regurgitation remain. Our
technique of holding the sutures in place with a single
loop allows the chordal length to be adjusted very easily
as the leaflet can be moved freely along the artificial chord
while also being strong enough to hold the leaflet in place
during static testing with cold saline distention of the left
ventricle. In summary, this technique of artificial PTFE
chordae implantation with a single loop provides a simple,
reproducible method of adjusting neochordal length to
ensure valvular competency.
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